SUMMARY Serial computed tomographic scans in 39 closed head injury patients were measured by planimetry. The ventricle-brain ratio was computed, and the lateral ventricles were considered to be enlarged or normal based on measurements from a control group. Delayed ventricular enlargement was common after head injury producing low Glasgow Coma Scale scores and prolonged coma, whereas subarachnoid/intraventricular haemorrhage was more common with early enlargement. The degree of ventriculomegaly was related to neuropsychological test performance only when enlargement was delayed. It is postulated that diffuse axonal injury and hypoxic-ischaemic insult contributed to late ventricular enlargement, whereas a compensated obstruction of cerebrospinal fluid may be the predominant cause in the early group.
SUMMARY Serial computed tomographic scans in 39 closed head injury patients were measured by planimetry. The ventricle-brain ratio was computed, and the lateral ventricles were considered to be enlarged or normal based on measurements from a control group. Delayed ventricular enlargement was common after head injury producing low Glasgow Coma Scale scores and prolonged coma, whereas subarachnoid/intraventricular haemorrhage was more common with early enlargement. The degree of ventriculomegaly was related to neuropsychological test performance only when enlargement was delayed. It is postulated that diffuse axonal injury and hypoxic-ischaemic insult contributed to late ventricular enlargement, whereas a compensated obstruction of cerebrospinal fluid may be the predominant cause in the early group. Strich' 2 found that ventriculomegaly was a frequent antemortem finding in patients who survived following head injury for periods varying from two months to two years in a profoundly demented condition. Although she inferred that the ventricular enlargement was a consequence of the space left by degeneration of the white matter which was conspicuous around the lateral ventricles, other mechanisms including hypoxic-ischaemic insult were undoubtedly contributory.3 Our previous investigation of ventricular enlargement in young adults who survived a severe closed head injury disclosed that 72% of the patients had lateral ventricles which had enlarged beyond the range of an age-matched control group.4 Ventricular enlargement was generally associated with longer coma duration and intellectual and memory deficits. However, we also noted some striking discrepancies, namely enlarged ventricles despite brief coma and satisfactory neuropsychological recovery, particularly in patients who exhibited ventricular enlargement early in their course of recovery.
In view of our previous findings, we postulated that delayed ventricular enlargement following head injury would be related to the severity of acute impairment of consciousness as reflected by the initial Glasgow Coma Scale5 score and the duration of coma. In contrast, we predicted that this relationship would be weaker in patients with early ventricular enlargement in whom hydrocephalus is the presumptive mechanism. We postulated that late (but not early) ventricular enlargement reflects severe diffuse bfain injury due to both axonal injury and hypoxicischaemic insult (but does not exclude the presence of a focal lesion). Consequently, we hypothesised that neuropsychological recovery -would be negatively related to ventricular size in late enlargers but unrelated to ventricular size in early enlargers if their ventricular dilatation were due, at least in part, to compensated hydrocephalus. 1VBR obtained from the latest (and earlier) CT scan was normal.
Methods
when the patient first followed commands, exhibited eye opening, and uttered comprehensible words (unless they were intubated). The Glasgow Coma Scale scores and coma durations are summarised in Table 1 after injury. A total of 16 patients, including the five very early enlargers, were considered "early enlargers" (median VBR = 11-8, range = 8.8-29.5), according to this one month limit.
"Late enlargers" maintained normal ventricular size for 30 days after injury and subsequently showed enlargement (median VBR = 12*1, range = 7-8-20-7). Figure 1 shows the serial CT scans of a patient who developed late ventricular enlargement. Another group of "enlargers" (n = 6) consisted of individuals who had normal scans at least 14 days after injury and later showed enlargement (median VBR = 9*7, range = 8. 2-19.2) . Their data were analysed separately (Undated Group in tables 1 and 2) since they did not have scans between 14 Fifteen of the "early enlargers" subsequently underwent one or more additional CT scans at least one month after injury. With a single exception whose VBR decreased minimally (from 9-8 to 9.4), the follow-up CT scan disclosed further ventriculomegaly in the early enlargers. In accord with this pattern, the five closed head injury patients (other than the "early enlargers") who had serial scanning after the first appearance of ventricular enlargement also showed further ventriculomegaly. With the exception of the very "early enlarger" who was shunted, these patients had no symptoms of progressive hydrocephalus. *There were no significant differences between these groups on any measure (Mann-Whitney U).
tLong-term retrieval is defined as the recall of a word (list of 12) that is in long-term storage. Words are in long-term storage if they have been recalled on two consecutive trials (for example, without reminding). Total long-term retrieval is the sum of LTR across 12 trials.
4Thinking disturbance comprises 3 of the 18 scales on the BPRS (conceptual disorganization, hallucination, and unusual thought content), 
